Abstract. In this paper, we derive a general expression for mth powers of symmetric (0, 1)-heptadiagonal matrices with n = 3k order, n ∈ N (k = 1, 2, 3, ..., n/3).
Introduction
Let us define the n-by-n symmetric (0, 1)-heptadiagonal matrix H = (h ij ) as below: (1.1) H = 1, for |i − j| = 3 0, other .
In literature, there are a lot of papers about matrix powers, determinants and inverses (see [2] [3] [4] [5] , [7] [8] , [10] and [12] [13] ). Here, we get a general expression of mth powers (m ∈ N) for symmetric (0, 1)-heptadiagonal matrix with n = 3k (k = 1, 2, 3, ..., n/3) orders.
It is known that mth (m ∈ N) power of a matrix H is
here P is transforming matrix of H and J is jordan form of H. Let we consider the following determinants Using the determinant (1.3), we find
where α = λ ∈ R. Then, from (1.3) and (1.4), we write
By using definition of the ∆ n (α) as in [2, 3, 4] , the recurrence relation is obtained as following
By solving difference equation (1.7) and substituting the equation into (1.6), we get
where U n (x) is the nth degree Chebyshev polynomial of second kind which is defined;
It's well known that all the roots of U n (x) are defined as follows shown in [1] , [6] (1.11)
By considering (1.5), (1.7)-(1.11), we find eigenvalues of the matrix H
Integer powers of H
In this part of the paper, we find the matrix P and P −1 for the expression H = P JP −1 . Secondly, we present a general expression of H m for m ∈ N . Let we obtain the eigenvectors of matrix H via linear homogeneous system
where λ j are eigenvalues of H . We explicitly write down the expression (2.1) as
By solving system of equations (2.2), we get the eigenvectors of matrix H; for j = 1, 4, 7, 10, ..., n − 5, n − 2 and k = 1, 2, ...,
3)
for j = 3, 6, 9, 12, ..., n − 3, n and k = 1, 2, ...,
Now, we get the expression (1.2). Since, eigenvalues λ k k = 1, 2, ...,
are multiple, then each eigenvalue corresponds triple jordan cell J j (λ k ) in the matrix J. Thus, we obtain the jordan form of H as
Denoting j-th column of P by P j (j = 1, n ), P = (P 1 , P 2 , P 3 , ..., P n ). Combining (2.3),(2.4) and (2.5), we achieve each column of P as following;
where U k (λ k ) denote the second kind Chebyshev polynomials. Hence, the transforming matrix is found as below; for n = 3k, (k = 1, 3, 5, ..., n/3);
for n = 3k, (k = 2, 4, 6, ..., n/3);
Denoting j-th column of P −1 by ρ j (j = 1, n ). We obtain the P −1 = (ρ 1 , ρ 2 , ρ 3 , ..., ρ n−2 , ρ n−1 , ρ n ) matrix such that; (2.10)
, j = 3, 6, 9, ..., n − 3, n From (2.10) and (2.11), the inverse of matrix P can be written as below; Here, we obtain the h k related to eigenvalues of H as the similar meaning in [2] [3] [4] . 
